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(54) AUTOMATIC ADJUSTMENT DEVICE FOR MULTI-DISPLAY DEVICE 

(57)Abstract: 

PURPOSE: To uniformize the white balance of all display 
devices by using a camera so as to detect the luminance 
of each display device in the multi-display device 
through feedback control. 

CONSTITUTION: In the case of installation and ^vTTZ^ 
adjustment of a multi-display device a 1st camera 3 is 
arranged in front of the display device to fetch the 
luminance and feedback control is implemented by using 
data comparison and arithmetic operation result to 
adjust the white balance. The luminance when the white 
balance is adjusted is fetched by a 2nd stationary 
camera 4 and the result is stored in a storage device 52. 
In the case of maintenance inspection, the 2nd camera 4 
is used to fetch the luminance of the multi-display 
device and the luminance is compared and calculated 
with the luminance data in the storage device and 
feedback control is executed based on the result to 
adjust the white balance. In the case of the maintenance 
and inspection, the 1st camera is not installed to the 
installed location of the multi-display device and only the 
adjustment, then the adjustment is facilitated. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It consists of an expansion dividing network which expands an input video signal and is 
distributed to plurality, and two or more projection form displays which consider the output signal of 
this expansion dividing network as an input. In the multi-display equipment which forms one big 
screen display combining said two or more projection form displays At least two cameras which 
detect the quantity of light of two or more of said projection form displays, the 1st and the 2nd, The 
memory which saves the output signal of this 2nd camera, and after adjusting the brightness 
difference between the cores of multi-display equipment, brightness unevenness incore, etc. using 
the 1st camera, The memory which incorporates and memorizes the brightness information on the 
screen of this multi-display equipment with the 2nd camera, Automatic gears of the multi-display 
equipment characterized by having a means by which said 2nd camera adjusts the brightness 
difference during the projection form display of multi-display equipment, the brightness unevenness 
in a projection form display, etc. on the basis of the brightness data saved in said memory. 
[Claim 2] It consists of an expansion dividing network which expands an input video signal and is 
distributed to plurality, and two or more projection form displays which consider the output signal of 
this expansion dividing network as an input. In the multi-display equipment which forms one big 
screen display combining said two or more projection form displays The camera which detects the 
quantity of light of two or more of said projection form displays, and the data converter which 
amends the output signal of a camera to arbitration, After incorporating the brightness information 
on the screen of multi -display equipment using said camera, A means to change so that it may 
become the same as the time of incorporating with the camera which the output brightness data of 
said camera installed in the transverse plane of multi-display equipment by said data converter, 
Automatic gears of the multi-display equipment characterized by having a means by which the 
changed this brightness data adjust the brightness difference between the cores of multi-display 
equipment, brightness unevenness incore, etc. 

[Claim 3] It consists of an expansion dividing network which expands an input video signal and is 
distributed to plurality, and two or more projection form displays which consider the output signal of 
this expansion dividing network as an input. In the multi-display equipment which forms one big 
screen display combining said two or more projection form displays The camera which detects the 
quantity of light of two or more of said projection form displays, and the memory which saves the 
output signal of this camera, The memory which incorporates and memorizes the brightness 
information on the screen of this multi-display equipment with said camera after adjusting the 
brightness difference during the projection form display of multi-display equipment, the brightness 
unevenness in a projection form display, etc., Automatic gears of the multi-display equipment 
characterized by having a means by which said camera adjusts the brightness difference during the 
projection form display of multi-display equipment, the brightness unevenness in a projection form 
display, etc. on the basis of the brightness data saved in said memory. 

[Claim 4] Automatic gears of the multi-display equipment characterized by having a means to adjust 
the white balance or gamma property on the screen of multi-display equipment using these automatic 
gears in the automatic gears of multi-display equipment according to claim 1, 2, or 3. 
[Claim 5] Automatic gears of the multi-display equipment characterized by having a means to adjust 
the convergence property of multi-display equipment using this regulating system, in the automatic 
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gears of claims 1 and 2 or multi-display equipment given in three. 

[Claim 6] Automatic gears of the multi-display equipment characterized by having the control unit 
which calculates the output signal of a camera and outputs an amendment signal to multi-display 
equipment in the automatic gears of multi-display equipment according to claim 1, 2, 3, 4, or 5. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] When this invention relates to the multi-display equipment which constitutes 
one screen combining two or more projection form displays and installs multi-display equipment, it 
relates to the equipment for carrying out regulating automatically of the white balance of a display. 
[0002] 

[Description of the Prior Art] The multi-display equipment which constitutes one screen, combining 
a projection form display two or more has depth shorter than the big screen display of one apparatus 
like a front projection form or a tooth-back projection form, and since brightness is comparatively 
high, it is used in the event hall, the showroom, etc. Since there is a problem that the image quality as 
an image of one sheet deteriorates, by the big screen when the white balances of each projection 
form display differ while brightness is high, it is necessary to adjust this multi-display equipment so 
that conditions, such as a white balance of each projection form display, may become the same. 
However, although the expert is generally performing adjustment of the white balance of multi- 
display equipment etc. manually, the adjustment time amount will take about about 8 hours, when 
there are six projection form displays. Then, the automatic gears which can perform adjustment of 
multi-display equipment automatically in a short time are considered. 

[0003] As a well-known example of the automatic gears of this kind of multi-display equipment, the 
image display device of a publication is, for example in JP,62-97487,A. These automatic gears 
prepare a photosensor in the transverse plane of a display, detect the quantity of light on a screen, 
and amplify this to a suitable voltage level. It was what compares the reference voltage beforehand 
decided to be this electrical potential difference, calculates the amount of need [ of receiving the cut- 
off voltage of a video signal processing circuit, and a drive electrical potential difference ] 
amendments, controls by the controller according to the amount of these need amendments, and 
adjusts a white balance. 
[0004] 

[Problem(s) to be Solved by the Invention] Although it is necessary with the above-mentioned 
conventional technique to install photodetectors, such as a camera, in the transverse plane of multi- 
display equipment each time when performing readjustment and a maintenance maintenance of 
multi-display equipment, a situation with it difficult [ for the transverse plane of multi-display 
equipment to be a seat for audience etc., and to install a camera ] can be considered. In that case, it 
cannot perform regulating automatically but must adjust manually. On the other hand, since 
surveillance cameras, such as a safety check made installation on the outskirts of a screen of multi- 
display equipment, use a headroom and are always installed, if this surveillance camera is used for 
regulating automatically, it is not necessary to carry the camera for adjustment for every 
maintenance maintenance, and also when it is physically difficult to install the camera for adjustment 
in the transverse plane of multi-display equipment moreover, it is completely satisfactory. The 
purpose of this invention is to make the dead work of automatic gears easy by solving the trouble of 
the above-mentioned conventional technique, and adjusting a white balance automatically in multi- 
display equipment, and using a surveillance camera. 
[0005] 

[Means for Solving the Problem] First, at the time of installation adjustment of multi-display 
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equipment, i.e., the first adjustment immediately after assembling two or more projection form 
displays, the automatic gears of this invention arrange the first camera of a portable type at the front 
of multi-display equipment, and are equipped with the frame memory which memorizes the 
brightness data of two or more displays by this. And it has a means to perform the comparison of the 
data of this frame memory, and an operation. The drive of each display, a cut-off equalization circuit, 
etc. are controlled using the result, and the white balance of multi-display equipment is adjusted. 
Once incorporating the brightness data of the white balance after the above-mentioned adjustment to 
a frame memory here using built-in second camera, for example, camera for a monitor, it is made to 
store in storage, such as a hard disk. Next, when adjusting the white balance of multi-display 
equipment by maintenance check etc. after a two-times eye, the brightness data of multi-display 
equipment are incorporated to a frame memory using the second camera, and this is calculated as 
compared with the brightness data at the time of the first adjustment in a store. The drive of each 
display, a cut-off equalization circuit, etc. are controlled using the result, and the white balance of 
multi-display equipment is adjusted. 
[0006] 

[Function] In the automatic gears of the multi-display equipment of this invention, in the case of 
maintenance check, without carrying the first camera of a portable type into the installation of multi- 
display equipment, the second built-in camera, such as a surveillance camera, can adjust the white 
balance of multi-display equipment etc. rationally, adjustment preparation is easy and synthetic 
adjustment time amount also becomes short. 
[0007] 

[Example] Hereafter, the example of this invention is explained using a drawing. The automatic 
gears of the multi-display equipment as the first example of this invention are shown in drawing 1 . 
Drawing 1 shows projection form display 2a and 2b of four pieces, and the example which used 2c 
and 2d as multi-display equipment. The tooth-back projection form display which used CRT is used 
for multi-display equipment 2. The signal from the video-signal input terminal 10 whicli inputs an 
analog video signal is digitized by the A/D-conversion circuit 1 1 which changes an analog video 
signal into a digital video signal, is the signal expansion dividing network 12, and carries out 
expansion division processing of the inputted video signal according to the display position of four 
projection form displays, respectively. The video-signal processing circuit 15 has the gamma 
correction circuit 13 which consists of look-up tables (henceforth LUT), and the D/A conversion 
circuit 14 which changes the output data of the gamma correction circuit 13 into an analog signal. 
Multi-display equipment 2 has CRT23, the drive circuit 21 which amplifies a video signal to the 
driver voltage of CRT23, and the cut-off circuit 22 which determines the point with which CRT23 
begins to shine. In addition, the video-signal processing circuit 15 is respectively formed to the 
signal of red, green, and blue the whole display. 

[0008] Carrying of the first camera 3 which measures the brightness of multi-display equipment is 
possible. The second camera 4 which measures the brightness of multi-display equipment is built-in 
things, such as a surveillance camera. A personal computer can be used for the control unit 5 for 
memorizing and calculating the output signal from the first camera 3 or the second camera 4. This 
control unit 5 The output signal from the first camera 3 or the second camera 4 The switch 55 for 
switching, the first camera 3 Or the contents of the storage 52 which saves the contents of the A/D- 
conversion circuit 54 which changes the output signal of the second camera 4 into a digital signal, 
the frame memory 5 1 which memorizes the contents for one frame of the digital signal, and the 
frame memory 51, a frame memory 51, or storage 52 are taken out. The comparison and the 
operation were performed and it consists of the control circuit 53 which controls the gamma 
correction circuit 13, the drive circuit 21, and the cut-off circuit 22. Moreover, a hard disk should 
just be used for a store 52. 

[0009] Hereafter, in this example, how to adjust a white balance and a gamma property is explained. 
When the description of this example adjusts a white balance and a gamma property with the 1st 
camera 3 of a portable type at the time of installation adjustment of multi-display equipment 2 and 
adjustments after a two-times eye, such as maintenance check, perform adjustment of a white 
balance and a gamma property with the 2nd built-in camera 4, such as a surveillance camera, it is the 
point that it becomes unnecessary to prepare the 1st camera 3 in the adjustment after a two-times 
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eye, and adjustment becomes easy. Explanation of the first adjustment of multi-display equipment 2, 
i.e., installation adjustment, is given first. There are a high brilliance control and a low brilliance 
control in adjustment of a white balance, a high brilliance control is the drive circuit 21 in a display, 
and a low brilliance control is adjusted in the cut-off circuit 22. Moreover, although the display 
pattern for adjustment is for example, 100% white raster at the time of a high brilliance control and it 
is influenced by the sensibility of a camera, and the brightness of an installation at the time of a low 
brilliance control, it adjusts by the white raster 20%, for example. 

[0010] When adjusting the white balance of low brightness first, the first camera 3 is installed in the 
transverse plane of multi-display equipment 2, and the switch 55 is made into the first camera 3 side. 
For example, a white raster is inputted into an input terminal 10 20%, and multi-display equipment 2 
is photoed with the first camera 3. The output signal of this first camera 3 is stored in a frame 
memory 51 through the A/D-conversion circuit 54. A control circuit 53 picks out the brightness data 
of the location of each projection form display, for example, a core, from each stored digital data. 
Here, for example, projection form display 2a and 2b also carry out suddenly an input video-signal 
level-brightness property as shown in a and b of drawing 2 , respectively. Even if the brightness in 
the low luminance-signal level of the curves a and b of drawing 2 is not in agreement and inputs the 
signal of a white level the 20 same% as each projection form display, it is in the condition that there 
are a brightness difference and a chromaticity difference between each projection form display. 
[001 1] Therefore, it differs from the data of projection form display 2a on the frame memory 51 
stored previously, and the data of projection form display 2b. here — a control circuit 53 « for 
example, the difference of the data of projection form display 2a, and the data of projection form 
display 2b — by performing count etc. and controlling the offset voltage of the projection form 
display 2a cut-off circuit 22 using the count result, as shown in the input video-signal level- 
brightness property of drawing 3 R> 3, the low brightness of projection form display 2a and 2b can 
be made in agreement 

[0012] the data of the display whose brightness a white raster is displayed for example, on each 
display 20%, and is min in it like the above when making in agreement the maximum brightness of 
three or more displays — searching — the difference of the data and data of each display — count etc. 
is performed. The low brightness white balance of all displays can be made in agreement using the 
count result by controlling the offset voltage of each cut-off circuit 22 of a projection form display. 
[0013] Then, when adjusting the white balance of high brightness, 100% white raster whose level of 
a video signal is max is inputted into an input terminal 10, multi-display equipment 2 is photoed with 
the first camera 3, and this is stored in a frame memory 51 . A control circuit 53 picks out brightness 
data from each stored digital data. Here, projection form display 2a and 2b also carry out suddenly 
an input video-signal level-brightness property as shown in a f and b of drawing 3 , respectively. By 
the above-mentioned low brightness white balance adjustment, although curvilinear a' and b of 
drawing 3 are in agreement on low luminance-signal level, even if they are not in agreement and 
input the signal of a white level the 100 same% as each projection form display, they are in the 
condition that there are a brightness difference and a chromaticity difference between each 
projection form display, on high luminance- signal level. 

[0014] Therefore, it differs from the data of projection form display 2a on the frame memory 51 
stored previously, and the data of projection form display 2b. As shown in the input video-signal 
level-brightness property of drawing 4 , the high brightness of projection form display 2a and 2b can 
be made in agreement, when a control circuit 53 performs ratio count with the data of for example, 
projection form display 2a, and the data of projection form display 2b etc. and controls the 
amplification factor of the projection form display 2a drive circuit 21 here using the count result. 
[0015] Like the above, in making in agreement the maximum brightness of three or more displays, a 
white raster is displayed for example, on each display 100%, the data of the display whose brightness 
is min in it are searched, and it performs ratio count with the data and data of each display etc. The 
high brightness white balance of all displays can be made in agreement using the count result by 
controlling the amplification factor of each drive circuit 21 of a projection form display. By the way, 
what is necessary is for the congruous white balances of low brightness to shift, when a high 
brightness white balance is adjusted, but just to repeat several times until it becomes an input video- 
signal level-brightness property like drawing 4 about low brightness and white balance adjustment of 
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high brightness in that case. 

[0016] Then, when adjusting a gamma property, the level of the input video signal to a projection 
form display is changed from low brightness to high brightness one by one, the projection form 
displays 2a-2d are photoed with the first camera 3, and the four data are incorporated to a frame 
memory 51 each time. In a control circuit 53, among the four data, brightness searches the data of 
the display which is min and computes the difference of the data in which the minimum brightness is 
shown, and the data of each display. The gamma correction circuit 13 is controlled using this 
computed data, namely, the control circuit 53 — said difference — by rewriting the contents of this 
gamma correction circuit 13 for every gradation, as shown in drawing 5 , a white balance can be 
made in agreement based on data with all gradation 

[0017] Thus, the white balance and gamma property of all projection form displays can be made in 
agreement by controlling the cut-off circuit 22, the drive circuit 21, and the gamma correction circuit 
13, respectively by the count result based on the data incorporated with the first camera 3. 
[0018] A switch 55 is made into the second camera 4 side after adjustment termination here, and 
multi-display equipment 2 is photoed with the second camera 4. In that case, the pattern from 20% 
and 100% white raster at the time of white balance adjustment, and the low brightness at the time of 
gamma adjustment to high brightness is displayed, respectively, and these patterns are saved through 
the frame memory 51 with the second camera 4 at storage 52. However, the screen screen of a 
projection form display has the fault that brightness or a chromaticity changes, when it shifts [ front ] 
from four directions and sees. Therefore, brightness data (it is henceforth called the first brightness 
data) since the installation location of the second camera 4 differs from the first camera 3, when the 
brightness data (it is henceforth called the second brightness data) incorporated with the second 
camera 4 incorporate the same display screen with the first camera 3 will be different. 
[0019] On the other hand, both the first and second brightness data incorporate the screen condition 
of the same multi-display equipment 2, and both show the condition of the white balance of the same 
multi-display equipment 2. Then, when it incorporates with the second camera 4 after that, at the 
time of the second brightness data, the white balance of multi-display equipment 2 considers as a 
match, and uses this second brightness data as the criteria data of adjustment after a two-times eye. 
[0020] Next, explanation at the time of the adjustment after the two-times eye of multi-display 
equipment 2, i.e., maintenance check adjustment, is given. First, in white balance adjustment of low 
brightness, a switch 55 is made into the second camera 4 side, the same 20% white raster as the time 
of the first adjustment is inputted into an input terminal 10, and multi-display equipment 2 is photoed 
with the second camera 4. The output signal of the second camera 4 at this time is stored in a frame 
memory 5 1 through the A/D-conversion circuit 54. A control circuit 53 picks out the brightness data 
of the location of each projection form display, for example, a core, from each stored digital data. 
Here, the 2nd brightness data and the above-mentioned brightness data of each projection form 
display which were memorized at the time of the first adj ustment are compared and calculated, and 
the offset voltage of the cut-off circuit 22 of each projection form display is controlled so that this is 
in agreement with the 2nd brightness data. High brightness white balance adjustment and a gamma 
correction display the same pattern as the time of the first adjustment similarly, and the drive circuit 
21 or the gamma correction circuit 13 of each projection form display is controlled so that the 
brightness data incorporated with the second camera 4 are in agreement with the 2nd brightness data. 

[0021] Thereby, by the adjustment after a two-times eye, since it becomes unnecessary to install the 
first camera 3 in the transverse plane of multi-display equipment 2, there is especially no equipments 
preparation for adjustment, and a coordinator can adjust the white balance of multi-display 
equipment 2 only by operating a control unit 5. In addition, even when adjustment of multi -display 
equipment 2 is after a two-times eye, it carries out regulating automatically with the first camera 3, 
and even if the second camera 4 performs regulating automatically after that, it is satisfactory in any 
way. 

[0022] The second example of this invention is shown in drawing 6 . The same number is given to 
the same thing as drawing 1 R> 1, and the explanation is omitted. The description of this example is 
carrying out regulating automatically of the brightness unevenness of multi-display equipment 2, and 
the irregular color by the same approach as the first example. Drawing 6 is the example of the multi- 
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display equipment which established LUT16, the D/A conversion circuit 17, and the brightness 
unevenness amendment circuit 19 that consists of a low pass filter (it abbreviates to LPF hereafter.) 
18 in the video-signal processing circuit 15 of drawing 1 . In addition, in this example, LPF 18 can be 
adjusted, even if there is nothing. Hereafter, the brightness unevenness of the multi-display 
equipment 2 of this example and irregular color amendment are explained. 
[0023] The example of the brightness on a screen when the signal level of (1) inputs into the 
example of signal level of the one scanning line (1) of drawing 7 and inputs into a display (2) is 
shown. Even if the projection form displays 2a-2d input the signal of the same level as the edge and 
center of a screen, the irregular color by brightness unevenness, arrangement of CRT, a projection 
magnifying lens, etc. with which a periphery becomes [ a center section ] bright darkly as shown in 
(2) of drawing 7 , and brightness unevenness have produced them. Then, in the case of installation 
adjustment of multi-display equipment 2, a projection form displays [ 2a-2d ] irregular color and 
brightness unevenness are first incorporated with the first camera 9, and it stores in a frame memory 
51 through the A/D-conversion circuit 54. The contents of LUT16 are rewritten using the result of 
having carried out the comparison operation of the data of the frame memory 5 1 in the control circuit 
53. 

[0024] Drawing 8 shows the example of an output of this LUT16. To the input signal level of 
drawing 7 , a surrounding dark part remains as it is, and a central bright part outputs small data. The 
output data of this LUT16 are convertible for analog voltage by the D/A conversion circuit 17, by 
considering as the reference voltage of the D/A conversion circuit 14 through LPF 18, the video 
signal inputted into a projection form display can be united with brightness unevenness, and can be 
changed, and the brightness in a projection form display can be made into homogeneity. Moreover, 
since the brightness unevenness amendment circuit 19 is as red, green, and blue 3 ************, it 
can also amend the irregular color in a projection form display. 

[0025] In addition, in order to carry out the above-mentioned amendment to all the data of a video 
signal, LUT with a very big capacity is needed. Therefore, as amendment of the brightness 
unevenness by the projection location and an irregular color is shown in drawing 9 , amendment of 
extent which divides into some blocks and has also been amended for the block of every is possible. 
In this case, the video signal inputted into a projection form display can be united with brightness 
unevenness, it can be made to be able to change smoothly by smoothing analog voltage on a stairway 
by LPF 18, and considering as the reference voltage of the D/A conversion circuit 14, and the 
brightness in a projection form display can be made into homogeneity. By such amendment method, 
although some amendment precision worsens, they can reduce the capacity of LUT, and can reduce a 
system scale, and the price of them can fall. The procedure after adjustment termination is the same 
as the first example, makes a switch 55 the second camera 4 side, it photos multi-display equipment 
2 with the second camera 4, saves brightness data at a store 52, and makes this subsequent criteria 
data. Since it is the same as the first example, the adjustment procedure after readjustment is 
skipped. 

[0026] The third example of this invention is shown in drawing 10 . The same number is given to the 
same thing as drawing 1 , and the explanation is omitted. The description of this example is carrying 
out regulating automatically of the convergence of multi-display equipment 2 by the same approach 
as the first example. Drawing 10 is the example of the multi-display equipment which formed the 
digital convergence circuit (following DEJIKON) 24 for adjusting convergence of a screen to the 
projection form displays 2a-2d of drawing 1 . Hereafter, convergence adjustment of the multi-display 
equipment 2 of this example is explained. 

[0027] the time of installation adjustment of multi-display equipment 2 — first — each projection 
form display 2 — a cross hatching pattern [ like drawing 1 1 R> 1 ] whose a-2d is is displayed in red, 
green, and blue monochrome, a screen is incorporated with the first camera 9 each time, and it stores 
in a frame memory 51 through the A/D-conversion circuit 54. And red, green, and the amount of 
gaps of blue cross hatching are calculated from the data of a frame memory 51 by the control circuit 
53, and DEJIKON 24 is controlled so that convergence of three colors suits. The procedure after 
adjustment termination is the same as the first example, makes a switch 55 the second camera 4 side, 
it photos the multi-display equipment 2 which displayed cross hatching with the second camera 4, 
saves this at a store 52, and makes it subsequent criteria data. Since it is the same as the first 
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example, the adjustment procedure after readjustment is skipped. 

[0028] The fourth example of this invention is shown in drawing 12 . The same number is given to 
the same thing as drawing 1 , and the explanation is omitted. The description of this example is the 
point that only the second camera 4 performs a white balance and gamma adjustment from the phase 
of installation adjustment of multi-display equipment 2. In drawing 12 , that there are not the first 
camera 3 and a switch 55 and having added the multiplier 56 between the frame memory 51 and the 
control circuit 53 differ from the first example. Here, being arranged at the front of multi-display 
equipment 2 has few second cameras 4 in order to use a surveillance camera etc. Although stated 
also in advance, the brightness data incorporated with the camera from the place which shifted from 
the transverse plane of multi-display equipment 2 cannot express an exact white balance. Then, it is 
made the data and the EQC when incorporating from a transverse plane by computing a multiplier k 
according to the amount of gaps from a transverse plane beforehand, and hanging this on the above- 
mentioned brightness data. 

[0029] The physical relationship of the screen side of multi-display equipment 2 and the second 
camera 4 is shown in drawing 13 . X shaft orientations of drawing 13 show a longitudinal direction 
toward a screen side, and Y shaft orientations show the vertical direction toward a screen side, and Z 
shaft orientations show the cross direction toward the screen side. As shown in drawing, when only 
theta 2 has shifted from the screen transverse plane to the left upwards from theta 1 and a screen 
transverse plane in the second camera 4, a multiplier k is expressed with the formula 1 of the 
following functions f here. 
[0030] 

k=f (thetal, theta2) (formula 1) 

Function f is calculated from the property of a screen, or changes the installation location of a 
movable camera into arbitration, incorporates the screen of multi-display equipment 2 each time, 
surveys an installation location and relation of brightness data, and should just approximate Function 
f from it. 

[0031] Hereafter, in this example, how to adjust a white balance and a gamma property is explained. 
Moreover, the multiplier k is saved for example, in the store 52, and should just send data to a 
multiplier. When adjusting the white balance of low brightness to the beginning, for example, a 
white raster is inputted into an input terminal 10 20%, and multi-display equipment 2 is photoed with 
the second camera 4. The output signal of this second camera 4 is stored in a frame memory 5 1 
through the A/D-conversion circuit 54. A control circuit 53 picks out the brightness data of the 
location of each projection form display, for example, a core, from each stored digital data, 
multiplies the multiplier k beforehand computed to this, and makes it the data and the EQC which 
incorporated the brightness data incorporated with the second camera 4 at the front of multi-display 
equipment 2. Since it is the same as the time of installation adjustment of the first example, the 
control approach of the cut-off circuit 22 of the comparison-operation processing after it and each 
projection form display is omitted. In addition, although the control approaches differed by 
installation adjustment and the maintenance check adjustment after it in the first example, 
maintenance check or subsequent ones is the same as the above-mentioned control approach in this 
example. 

[0032] In high brightness white balance adjustment and a gamma correction, the same pattern as the 
first example is displayed similarly, it carries out the multiplication of the multiplier k to the 
brightness data incorporated with the second camera 4, and controls the drive circuit 21 or the 
gamma correction circuit 13 of each projection form display. Moreover, since the same procedure 
can also adjust brightness unevenness and convergence adjustment only by adding the brightness 
unevenness amendment circuit 19 and DEJIKON 24, explanation is omitted. 

[0033] It is not necessary to carry in a portable type camera from the time of installation adjustment 
of multi -display equipment 2 by computing a multiplier k beforehand, and, according to this 
example, only the second camera 4 can adjust as mentioned above. In addition, what is necessary is 
just to use a data converter instead of a multiplier 56 in the above-mentioned example, so that 
brightness data can be changed into arbitration when relation between the installation location of the 
second camera 4 and brightness data cannot calculate by the multiplication of a multiplier k simply. 
The configuration of the control unit 5 when using a data converter for drawing 14 is shown. 57 in 
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drawing is constituted from a data converter by LUT, and can amend brightness data to arbitration in 
accordance with the installation location of the second camera 4. The other configuration is the same 
as drawing 12 . Moreover, what is necessary is just to perform control of a data converter 57 in a 
control circuit 57. 

[0034] The fifth example of this invention is shown in drawing 15 . The same number is given to the 
same thing as drawing 1 , and the explanation is omitted. Other than this, the description of this 
example is doubling a white balance etc. by hand regulation according the activity which performed 
installation adjustment of multi-display equipment 2 with the first camera 3 in the first example to a 
luminance meter. In drawing 15 , that there are not the first camera 3 and a switch 55 and having 
added the luminance meter 9 differ from the first example. 

[0035] Hereafter, in this example, how to adjust a white balance and a gamma property is explained. 
The first adjustment of multi-display equipment 2, i.e., installation adjustment, adjusts the drive 
circuit 21, the cut-off circuit 22, and the gamma correction circuit 13 of each projection form display 
manually using a luminance meter 9, and it performs the white balance of multi-display equipment 2, 
and gamma adjustment. Multi-display equipment 2 is photoed with the second camera 4 after 
adjustment termination. Subsequent actuation is the same as the first example, displays each pattern, 
saves the data from the second camera 4 at a store 52, and let it be criteria data of adjustment of this 
data after a two-times eye. 

[0036] The same is said of the adjustment after the two-times eye of multi-display equipment 2, each 
pattern is displayed, the data incorporated with the second camera 4 and the data saved at the store 
52 are compared and calculated, and the drive circuit 21, the cut-off circuit 22, and the gamma 
correction circuit 13 of each projection form display are controlled so that these are in agreement. 
Although the hand regulation [ adjustment / first / multi-display equipment 2 ] using a luminance 
meter 9 were taken for the example here, what kind of adjustment approach may be used for this first 
adjustment, for example, it may be the hand regulation by the screen side contact form luminance 
meter, and the hand regulation by viewing of an expert. Moreover, since the same procedure can also 
adjust brightness unevenness and convergence adjustment only by adding the brightness unevenness 
amendment circuit 19 and DEJIKON 24, explanation is omitted. 

[0037] If there is a means by which the white balance of multi-display equipment 2 can be adjusted 
to others even when the first camera 3 of a portable type cannot be prepared as mentioned above in 
the case of installation adjustment of multi-display equipment 2 according to this example, 
adjustment after a two-times eye can be performed automatically. In addition, even when adjustment 
of multi-display equipment 2 is after a two-times eye, hand regulation are carried out with a 
luminance meter etc., and even if the second camera 4 performs regulating automatically after that, it 
is satisfactory in any way. 
[0038] 

[Effect of the Invention] This invention is photoed with the 2nd camera which installed the adjusted 
multi-display in the location which does not give a spectator etc. trouble, and memorizes the data 
while it photos a multi-display with the 1st camera installed in the location which was most suitable 
for adjusting a multi-display in the automatic gears of multi-display equipment as mentioned above 
and performs tuning, such as brightness, based on the information. Tuning can be performed without 
giving a spectator etc. trouble, since subsequent adjustment is performed using the 2nd camera. 
Moreover, the frequency of adjustment can also be set up freely. Moreover, it can change to the 1st 
camera and simplification of equipment can be attained using a luminance meter. Furthermore, one 
set of the surveillance camera installed in the location of arbitration can also attain regulating 
automatically by amending the change by detecting beforehand rate of change when data, such as 
brightness in the case of taking a photograph from a transverse plane, photo a multi-display from a 
certain include angle to a multi-display. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The block diagram of the automatic gears of the multi-display equipment which is the 
first example of this invention. 

[Drawing 2] Drawing having shown the example of an input signal level-brightness property of two 
projection form displays. 

[Drawing 3] Drawing having shown the example of an input signal level-brightness property when 
adjusting only the low brightness of two projection form displays. 

[Drawing 4] Drawing having shown the example of an input signal level-brightness property when 
adjusting the high brightness of two projection form displays. 

[Drawing 5] Drawing having shown the example of an input signal level-brightness property when 
adjusting the gamma property of two projection form displays. 

[Drawing 6] The block diagram of the automatic gears of the multi-display equipment which is the 
second example of this invention. 

[Drawing 7] Drawing having shown the brightness unevenness over the signal level of a projection 
form display. 

[Drawing 8] Drawing showing an example of the output signal of LUT. 
[Drawing 9] Drawing showing an example of the output signal of LUT. 

[Drawing 10] The block diagram of the automatic gears of the multi-display equipment which is the 
third example of this invention. 

[Drawing 1 1] Drawing showing an example of the cross hatching pattern displayed on a projection 
form scope. 

[Drawing 12] The block diagram of the automatic gears of the multi-display equipment which is the 
fourth example of this invention. 

[Drawing 13] Drawing having shown the physical relationship of the screen side of multi-display 
equipment, and the second camera. 

[Drawing 14] Drawing having shown another example of a configuration of the control unit in the 
fourth example of this invention. 

[Drawing 15] The regulating structure-of-a-system Fig. of the multi-display equipment which is the 
fifth example of this invention. 
[Description of Notations] 

2 Multi-display Equipment 

3 First Camera 

4 Second Camera 

5 Control Unit 

9 Luminance Meter 

10 Video-Signal Input Terminal 

1 1 54 A/D converter 

12 Expansion Dividing Network 

13 Gamma Correction Circuit 

14 17 D/A converter 

15 Video-Signal Processing Circuit 

16 LUT 
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18LPF 

19 Brightness Unevenness Amendment Circuit 

21 Drive Circuit 

22 Cut-off Circuit 

23 CRT 

24 DEJIKON 

5 1 Frame Memory 

52 Storage 

53 Control Circuit 

55 Switch 

56 Multiplier 

57 Data Converter 
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